after every two sets of triplicates. The N isotopic composition of the acetanilide reference was calibrated to an IAEA international standard of known nitrogen isotopic composition (4.69‰), yielding a value of 0.32‰. All samples and standards were combusted in 5x9 mm tin capsules. Additionally, during nitrogen analyses, blanks (empty tin capsules) were analyzed after every three triplicates.
The cycle time for a single carbon analysis was 480 seconds: the N 2 reference gas was turned on from 20 to 40 seconds, the sample CO 2 peak began at ~270 seconds and returned to baseline values by ~420 seconds, and the CO 2 reference gas was turned on from 440 to 480 seconds. The cycle time for a single nitrogen analysis was 780 seconds: the N 2 reference gas was turned on from 20 to 40 seconds, the sample N 2 peak began at ~150 seconds and returned to baseline values by ~250 s. At 260 seconds the He dilution was turned on to diminish the effects of a slowly decreasing CO 2 tail eluting from the GC column which, upon ionization to CO 2 + and rapid decay to CO + , would interfere (at masses 28 and 29) with the δ 15 N measurement of the subsequent sample. The He dilution was left on for the remaining 530 seconds (300 seconds longer than is standard), to ensure that baseline values were attained prior to combustion of the succeeding sample. Since all the samples analyzed exhibit smooth continuous traces, we conclude that our δ 15 N measurements are not a product of CO contamination.
A final consideration that must be assessed when dealing with ancient sediments is the possibility that the nitrogen isotopic composition of the bulk rock is not representative of the nitrogen isotopic composition of the organic matter (4, 5) . This discrepancy arises because diagenetic processes result in the conversion of a significant portion of the initial organic nitrogen into fixed ammonium in phyllosilicates, which may subsequently become enriched in 15 N during metamorphic devolatilization. However, since loss of 14 N during thermal devolatilization causes an inverse relationship between TN and δ 15 N (e.g. 6), and we observe the opposite (Fig. S2) , we can rule out the possibility that the variations in our δ 15 N measurements are an artifact of metamorphic processes. This is a reasonable conclusion given the very low metamorphic grade of these samples (prehnite-pumpellyite facies to <300˚C; 7). 
Sulfur concentration analyses
Sulfur abundances were determined at the University of Maryland. In preparation for analyses, powdered samples containing appreciable carbonate were sequentially acidified with 6M HCl, centrifuged and decanted. Residues were then washed with ultrapure Milli-Q water, centrifuged, decanted, and dried overnight at 90°C. S concentrations were determined by on-line combustion of bulk powdered samples in a Eurovector elemental analyzer. 
